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FLAT PANEL DISPLAY HAVING MULTIPLE 
DISPLAY AREAS ON ONE GLASS 

SUBSTRATE 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The present invention relates to a ?at panel display having 
multiple, and independent, display areas integrated on one 
glass backplane. The ?at panel display of the present inven 
tion provides a continguous, large image, or independent 
video scenes. In addition to the features mentioned above, 
objects and advantages of the present invention Will be 
readily apparent upon a reading of the folloWing description. 

In one embodiment, the ?at panel display of the present 
invention, having a front display area and a back portion, is 
comprised of: 
a ?rst glass substrate having at least tWo separately addres 

sable sections, the separately addressable sections includ 
ing a ?rst section and a second section; 

a second glass substrate and Wherein a liquid crystal layer is 
sandWiched betWeen the ?rst and second glass substrates; 

Wherein the ?rst and second glass substrates are of a 
one-piece construction; and 

Wherein there is no visible seam betWeen the ?rst and second 
sections When vieWing the ?at panel display in operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Novel features and advantages of the present invention, in 
addition to those mentioned above, Will become apparent to 
those skilled in the art from a reading of the following 
detailed description in conjunction With the accompanying 
draWings Wherein similar reference characters refer to simi 
lar parts and in Which: 

FIG. 1 illustrates a top plan vieW of one embodiment of 
a knoWn display system; 

FIG. 2 illustrates a top plan vieW of one embodiment of 
the ?at panel display of the present invention; 

FIG. 3 illustrates a top plan vieW of another embodiment 
of the ?at panel display of the present invention; and 

FIG. 4 illustrates an exploded vieW of one embodiment of 
a liquid crystal display. 

DETAILED DESCRIPTION OF PREFERRED 

EMBODIMENT(S) 

The preferred system herein described is not intended to 
be exhaustive or to limit the invention to the precise forms 
disclosed. They are chosen and described to explain the 
principles of the invention, and the application of the method 
to practical uses, so that others skilled in the art may practice 
the invention. 

The present invention relates to a single display, using a 
single motherglass substrate and, preferably a single color 
?lter passive plate, that is divided into multiple, preferably 
electrically isolated, functional sections. Accordingly, there 
Will be no seal betWeen sections. A feW advantages of 
dividing the screen into multiple screens is: 

Real World redundancy (if one section of the display, its 
backlight or associated graphics/video processor fails, 
the other section(s) keep on functioning). In an alter 
native embodiment, the separate sections of the display 
are not electrically isolated; 

Reduced electromagnetic interference (EMI) emissionsi 
preferably, pixel clock frequency is reduced by a factor 
of tWo each time the number of sections is doubled; 
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2 
Reduces the burden or processing horsepoWer required by 

the graphics generator or video generator (like EMI, 
preferably the horsepoWer required is reduced by a 
factor of tWo each time the number of sections is 

doubled); 
Reduction in system Weight, volume, cost and/or instru 

ment panel consumption for a given total display area 
(i.e., one large sectioned display in a single chassis 
Weighs less, occupies less volume and instrument panel 
space, and costs less than multiple displays having 
multiple chassis). 

With the present invention there is no visible “seam” 
betWeen the sections. With synchronized graphics proces 
sors the vieWer could see one continuous, large image, or 
totally independent video scenes, from independent video 
sources/processors, Which could be vieWed on each section. 

FIG. 1 illustrates a block schematic of a typical “standard” 
single bank liquid crystal display. 

FIG. 2 illustrates a block schematic of one embodiment of 
the ?at panel display of the present invention 10. FIG. 2 
illustrates tWo independent “single bank” liquid crystal 
displays (LCDs) (preferable active matrix liquid crystal 
displays (AMLCDs) on one motherglass substrate or back 
plane 12. The display is divided into tWo sections 14, 16 
Which are preferably electrically independent. In this 
embodiment, each display section has separate gate drivers 
18, 19 and source drivers 20, 21 on the glass substrate 
(accordingly each display area is separately addressable). In 
the preferred embodiment, the display Would be integrated 
into one chassis (not shoWn). The display sections Would 
also preferably each have its oWn ?ex interface input 22, 28 
poWer supply, backlight, video interface 24, 30 and graphics 
processor 26, 32. These components may also be connected 
to a system processor 33. These electronic components and 
circuitry are Well knoWn in the art and commercially avail 
able components. For example, US. Pat. No. 6,111,560, 
incorporated by reference herein, teaches one example of a 
liquid crystal display. 

In the embodiment of FIG. 2, the gate and source drivers 
are placed on the back glass substrate 34. Since the substrate 
is one piece, there are no visible seams in the display or 
in-betWeen the display sections 14, 16 (the dividing point 
betWeen the tWo display sections is shoWn as a dotted line 
in FIG. 2 indicating that it is not visible to the vieWer). In the 
preferred embodiment, the front glass 40 having color ?lters 
is also of a one-piece construction. 

FIG. 3 illustrates a block diagram of another embodiment 
of the ?at panel display of the present invention. FIG. 3 
illustrates four independent “single bank” liquid crystal 
displays (LCDs) (preferably active matrix liquid crystal 
displays (AMLCDs)) on one motherglass substrate or back 
plane. The display is divided up into four sections 50, 52, 54, 
56 (associated electronics not shoWn). In the embodiment of 
FIG. 3, the gate and source drivers are placed on the back 
glass substrate 58. Since the substrate is one piece, there are 
no visible seams in the display or in-betWeen the display 
sections (the dividing point betWeen the four display sec 
tions is shoWn as a dotted line in FIG. 3 indicating that it is 
not visible to the vieWer). In the preferred embodiment, the 
front glass 40 having color ?lters is also of a one-piece 
construction. 

FIG. 4 illustrates an exploded vieW of one embodiment of 
a liquid crystal display of the present invention. Typical 
layers of the display include a front polariZer 60, front glass 
substrate 62, preferably With color ?lters, liquid crystal layer 
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64, back glass 66 With TFT circuitry, rear polariZer 68, a 
diffuser 70, an extraction pattern layer 72, a light 74 and 
re?ector 76. 

In a typical normal mode, the display may operate as a 
single Wide screen panoramic (e.g., 2 section) or large 
display (e.g., 4 section). One display could replace multiple 
(e.g., 2-4) independent displays providing equal or greater 
image area in less space, at loWer cost, With no mullions or 
visible interruptions betWeen adjacent sections. 

The present invention provides built-in redundancy. For 
example, each section is preferably electrically independent 
from the other sections (e.g., AMLCD, backlight, heater, 
video/ graphic input, graphic/video processor, and poWer 
supply) so that if one section fails the other(s) keep(s) 
operating. 

The present invention also reduces the burden of the 
graphics processor. For example, in the preferred embodi 
ments, each graphics processor drives a portion of the image 
(e.g., 1/2 the load per processor on a 2 section AMLCD 
backplane and 1A the load on a 4 section AMLCD back 
plane). Therefore, the present invention has 2-4 times the 
image update rate for a given graphics processor, or the same 
image update rate using a less expensive graphics processor. 

The present invention also provides a loW EMI and/or 
image noise. For example, the image pixel clock preferably 
runs at 1/2 (2 section) or 1A (4 section) the rate required for 
“normal” AMLCD of the same physical siZe and resolution, 
respectively for the embodiments of FIGS. 2 and 3. 

The examples beloW illustrate speci?c example embodi 
ments of the present invention. 

2 Independent AMLCDs on 1 Glass Backplane: 
As an example, replace three 8.00"v><6.00" 1024x768 

AMLCDs (requires 9.00"><21.00" of panel space & provides 
144 in2 ofimage area), With one 8.00"><20.00" 1024><1280><2 
on one backplane (requires same ~9.00"><21.00" of panel 
space & but provides 11% larger 160 in2 of image area). 
Replace the 3 chassis, 3 poWer supplies, 3 AMLCDs, 3 
backlights, 3 GPs, etc. With 1 AMLCD, 1 chassis, 2 poWer 
supplies, 2 backlights, 2 GPs, etc. 

For example, tWo 42" 16:9 aspect ratio AMLCDs may be 
installed on a 1.0><1.2 meter mother glass (or another alter 
native is one 60" diagonal on this motherglass). Other 
examples include a 1.10><1.25 meter mother glass; or 1.50>< 
1.85 meter mother glass (capable of tWo 67" diagonal or one 
92" diagonal display from one motherglass). 

Having shoWn and described a preferred embodiment of 
the invention, those skilled in the art Will realiZe that many 
variations and modi?cations may be made to affect the 
described invention and still be Within the scope of the 
claimed invention. Thus, many of the elements indicated 
above may be altered or replaced by different elements 
Which Will provide the same result and fall Within the spirit 
of the claimed invention. It is the intention, therefore, to 
limit the invention only as indicated by the scope of the 
claims. 

What is claimed is: 
1. A ?at panel display comprising: 
a ?rst and a second substrate With a unitary layer of liquid 

crystal material sandWiched therebetWeen; 
from tWo to four uniquely addressable display sections 

arranged in the liquid crystal material, said uniquely 
addressable display sections having a unique set of gate 
drivers and source drivers uniquely addressable; 

Wherein said uniquely addressable display sections being 
electrically separate and independent of each other; 
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4 
Wherein said ?rst and second substrates are each of a 

one-piece construction; and 
Wherein there is neither a physical nor visible seam 

betWeen the uniquely addressable display sections 
When vieWing said ?at panel display in operation. 

2. The ?at panel display according to claim 1, Wherein the 
vieWer can vieW one continuous large image on all of the 
uniquely addressable display sections or independent video 
scenes on each of the uniquely addressable sections. 

3. The ?at panel display according to claim 1, Wherein 
said ?at panel display is redundant in that if one of the 
uniquely addressable display sections fails, at least one other 
uniquely addressable display section continues to operate. 

4. The ?at panel display according to claim 1, Wherein 
said ?rst substrate has gate drivers on the edge and source 
drivers on another edge. 

5. The ?at panel display according to claim 1, Wherein 
said ?rst section is further comprised of: 

a ?rst poWer supply for poWering said ?rst section; 
a ?rst backlight adapted to provide light to said ?rst 

section; 
a ?rst graphics processor for sending signals to said ?rst 

section; 
and Wherein said second section is further comprised of: 

a second poWer supply for poWering said second section; 
a second backlight adapted to provide light to said second 

section; 
a second graphics processor for sending signals to said 

second section. 
6. The ?at panel display according to claim 5, Wherein 

said ?at panel display is incorporated into one chassis. 
7. A ?at panel display comprising: 
a ?rst glass substrate having at least tWo electrically 

separate and independent sections, each said electri 
cally separate and independent section having one or 
tWo uniquely addressable display areas; 

Wherein said ?rst glass substrate is of a one-piece con 
struction; and 

Wherein there is neither a physical nor visible seam 
betWeen any of the uniquely addressable display areas 
When vieWing said ?at panel display in operation. 

8. The ?at panel display according to claim 7, Wherein 
each uniquely addressable display area is addressed by a set 
of gate drivers and source drivers. 

9. The ?at panel display according to claim 7, further 
comprised of a second glass substrate and Wherein a liquid 
crystal layer is sandWiched betWeen said ?rst and second 
substrates. 

10. The ?at panel display according to claim 9, Wherein 
said second glass substrate is of a one-piece construction. 

11. The ?at panel display according to claim 7, Wherein 
said ?rst section is further comprised of: 

a ?rst poWer supply for poWering said ?rst section; 
a ?rst backlight adapted to provide light to said ?rst 

section; 
a ?rst graphics processor for sending signals to said ?rst 

section; 
and Wherein said second section is further comprised of: 

a second poWer supply for poWering said second section; 
a second backlight adapted to provide light to said second 

section; 
a second graphics processor for sending signals to said 

second section; and 
Wherein said ?at panel display is redundant in that if the 

?rst section fails, said second section continues to 
operate. 
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12. The ?at panel display according to claim 11, wherein 
said ?at panel display and all its components are incorpo 
rated into one chassis. 

13. A ?at panel display comprising: 
a ?rst and a second substrate With a unitary layer of liquid 

crystal material sandWiched therebetWeen; 
a ?rst and second uniquely addressable display section 

arranged in the liquid crystal material, said uniquely 
addressable sections being electrically insulated and 
independent of each other; 

Wherein said ?rst and second substrates are each of a 
one-piece construction; and 

Wherein there is neither a physical seam nor Visible seam 
betWeen the uniquely addressable display sections 
When VieWing said ?at panel display in operation. 

14. The display of claim 13 Wherein the ?rst display 
section is further comprised of: 

5 

6 
a ?rst poWer supply for poWering said ?rst section; 
a ?rst backlight adapted to provide light to said ?rst 

section; and 
a ?rst graphics processor for sending signals to said ?rst 

display section; and Wherein said second display sec 
tion is further comprised of: 

a second poWer supply for poWering said second section; 
a second backlight adapted to provide light to said second 

section; 
and Wherein said ?at panel display is redundant in that if the 
?rst section fails, said second section continues to operate. 

15. The display of claim 14 Wherein said ?rst and second 
poWer supplies, said ?rst and second backlights, and said 
?rst and second graphics processors are each electrically 
independent of each other. 

* * * * * 
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